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j}\^yi^\Oj.\j‘jJ\j}\yitj bjt^y ){ji) JC^ [} fJ’i [jQ t ytj}\i^^\yS 

Z — /'jsfr{£j'id»J'{}/t c~jt{ji\j^'\^j}\iJ' ^ijj)i [jytZ — f jS'cS 27^\J\[f' ji\^ £-(~ji *\,j 

UZi-Zy'jZi/*' \st>f(L- k s.)}C ^j22 —/ /X^iJ’G^yt 

{jtzL{j\,/{jtjijP"/i^uZZ^J'j^tSiJ^' 1 / U)i jL^LyiJ^ j)\^ 7 \/ » J$ <z-^f ^^{j 1 j\ ijP"ijZ\J^cf" 

j)\‘^j)j^'^/.>^Jif > ’iJ) HyjujP* Scf'UZZ. —/l^Uiy^jlc/* SU~ C? ^ c'fij&O 7 iS* j'JijZ JLjCjZ 

JIsj^^aZH fU iJ'k'-f'oC ^ O'^ O'V**'J&ifl J)l 

(S^O U* /)J^<i— U ~^—4 <£-2—yi\J'^<£-\jiV\ j>iijtj')ij['i ){jtjijjfcij§J^li 

- <£_ \gO ^j ’/ 1 " ( ^ Jy t 

[fo$ S^ V(J* \f' 

ifij^l^/'OOZ"^7\ ^j7/(aj \)/"./* (jULviJ^ 

_<£ 

-^.yCi^lio-JyiP^Ji^yL/*^^ -L/^c/^-^lTlf j/o/t" i^lf JUy 


3 



0~‘~*^-l7 ■ ,/_/[ j\eji\>Jl\{a>\f'f'f\)\Jlj>zJ'7'))j)\J? j'itj fr.lS* J\sj * 
(j'jj jfxhj/7•J)liJ^~i/yi'l^iJ^Ji'^i/l^c/'(^ i^>>*f 
S^ ~ck~ {Jlityd-iJ'Ijilfi)!'//“'‘S^ >sj[7cfcj^'7 

0^7jk >{J~Zt J)\/)j)[?^ei)/-/"J£/7 >7/~(7 

ijl jt {'jig (J^-J?jlfCl (J*l?(jl7 tj'lficf >J^Si / — iJj)\ ‘ S<1—Sc? uzS 

wO* I 1 b/o^ ^ 

l-^jkb/&l/JlO)kb^7&c£jc)S ) 
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cp*.)S 6 tioojor^/SS*'S^^/cff'&? SS/^of"kktf'/S^*//ti‘irS^ 

i/ObSio^c — o/c^O^SOO j(J\-oO'£-Z^Zjj?[S'SJ j } /0>\/ e 0‘[/'’) J^j0j)\(~ji 7. oZ'?-/{5 l, o 

0? 0^ -02 kr*— ,J S /k S ‘ : —\. Ji ' l S' , ‘0' ,J ^'\s //'j S/j‘\ j)\o/ 

-OOS^S" j}\^y>Oo i OoOO\j7' 


?s> 


'•?j&/^y>0> 0^0^/ S'\ k} 


4 





P-yf~,/y_(“P p js\^ $ I p / j'fjt(j'L?l?L/y'**)Uv‘lf 
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J p Sj'/j>’£-d&iS‘^4 S //d/if/A 
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/j/ifl Sw n^i/Zio^ 
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Acf K. J*\ AI &^A t ^y b^L/4 vi!_^_lf tLxAbjl b-^U A^>S <^_v iJljA cl-^jA Sd~3 
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’z c. — J)j S.\y.f^'f* <£-J 1 ie^/))j)\f\~£Z-j6>»\^\J\^'7. 
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zz>9tf^f\jjioA)jj)llf'U'£)lr:/i k bjzi/ljfl‘zzi/iji=~l 1 j* 

\5\{f‘ f J'bjl-z-{y.llv‘Su'£zz>l*^yi2£.jJ^j./{[z : :\ijj))'-&’cL- 

tlzA-J^Zzf J'l/ljj'VtZ-./£ ZLiJ 1 ;£j>\<LJe(jizzfzzi Jif'i/J’ 

2 —/ 'd/li—sijZijij'Z —/^(, ytjjtijiiJ‘^Ci(Z — A?jiJ i ^\ijsiS''^Z. ] is.\j'.cL-iyZjJ'{lz:\{5j[j£ 
d'-&£o)i ^ ^ 7>v/dZ\J> c^>zs} ±-Ci 2—cfij/ L_jL ^JZ\ y.\ 

j\? \J\ z-.tj'" <z~cf s.\yi z£jj 

_U $jtj?\j<Z-lj!^" 

jj 3 jtijfi <tJ'^zL-iJ[ t )j)\‘)£y‘ s~\ 5frloJ^ ZLif^ ^ iJlsf-jj!' 

zzf iJjiU j^ (/*li-Xl/t 'eft iJjJ\<Y 

SlJ^ ifSu~^ —4<—■ g ij'i,Sd^2l 

J’Jlj;l‘{Z-\ f [/z£)lz-zz>\±>\/j>/'\f jTl/'l//jTli£L<s_9.8 N/Kg zzi 

MtjlJU'l&C^‘Z-tJ'l&'( e ^tJiy.lk / ‘Zij~ > ' I i_4l ij'Jyitz—fysluj^zzjtuj'li 
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w V** ** w«» y ** * « ♦• ♦ 7 w *♦ 

yi^Bjijyu^yiyj^ jfisy^^yiydf y (yji 

ii-y y^yu/j,yPwy^y^yiyy^y;iry>^iywyy‘i£iBjy'y'^J^^i^iy/Jf f i^y^^uy v/yi^_ 
L^y>^:-i. -^ajU(y , iy(J^ajlv^y Ji SlyitiS^ <£~Wl 

—/jyji lf^—/jt^i 

-tesie-t—yifyMf' 2—>% j>\/A- L~>i 

c/‘j<<^c^’! y ‘w=-y (J" yi 2 _ (_^ci >^(^ ( ‘<^f^)\ 

L)bJ—l y.ly.JLiJ'l‘£L-iJjl?iJj[tfj)l£-{)l <r— 0%$ I J~ 

(-^ZlTtJ>>Uj)jjfi»Jl 2 Zjy!’fc^‘’l y*^ 

g i^^~{}J'iJ^iJ'j)i-j i■vkli^^yLAyTii-J 

-tfjJ'jtf ij/'tff’ i3j[tf,j!\& r j)\£-ij t j , &i3 t ($ yL^wy^y^yy (Jy ^ i oy^* yTy^yi Jfc-ji^yy jUf 
y jy~V^y yi/M^y i \jh)J“ \&i (jyiJ^L^vjZl^y iw^y (/y^? J^yO^iyy Ji 

y i" i f $j j> i f i yOCjTi 9 i < <£_ i$9 y i isy v y^ _ <^_ ij/ y y i <y y/«*£&yy »j i .3 cy f$ 

^ >/*j/zl^yi^i J^uiX-i^i^(i-^yvy(jii<££^i-Jy^(JyJvvii y^—/^^yiyyTi 
y '}-<l„±.£<£ ^j/’Sf.z- J if (iy* /yi-^^ y? 8 jyif^^yyi(Xy^dyvj 

i crOi^Tyy jy^ io^fi//yjy/ yi^i//y^t*^i/OiyTyJ jy* i yi^Z/yfi/y/ 
2 ^j/i yOiy i yvyyyvjZlf iy 0 ^ 20 vjif ly^io^^i-y^vy^y^l --./ >s ^ $ 

y u$y i yy? t ify i^ y y jy ly^zosjH^^yy Jy £io>y , iy^ii?^Mi^iy^yj-y f 

^!w!y^^yycfy^ 20 y^//io^^i// 2 o^>c^^(j>fjy^yicr^^'J"y^^<^i*^^ 

io^!^y!//i^>-cf^yi//ioyjt:iOvi!Lf^!i^//2oyjt:2oy^<(/>fyjt:3oy/y’/yy(/L 
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(Jj£l J>\\$$ lOtf £\ 0 {?" 4 xtf f$ 

Sc/^iooi/ ^ jj 

j% yf y.y jf jiy^i i £l[s yfjjU-Ci <z~yi j)\~j?f 'J~/y £-.$'&\jA S£ ioo^j^ZI 

Jf '£—J‘jf yJ yJ <— ji-Ci(Jjl» f\ S7 cl- Jf i ^j)i? 

JlflXoT^/lJi_ fjui^ 6 g2L-/)£jfaj\gjzj£*±s£ij\)j^t£-i}\f i£l — fd.}\ 

btifeft ijjx? ijlti /t t—ij £-7$ 

j'l-S-rfyJy.^'w cfijJ'&stC 

J—i)2—ip^s„cjy jf J'tLJp [fjj&iji/jf/iji‘jijtJ'ijj jt Jf-£iJ'i-£ ! -\gb7iyJy.Uj*&£/ifZ/J :> 


’jljfiZtfjlrjl'izJ'jCiJ' lb 


^s^<iry_ 'jtf 
^7 <dl<£_(l2yl) Js\,&f jt^C\J^j^i t>fJ'^/;\£’iJh’^f tc^Ah 

^ m 4 

L^ijijji jsyf'i c —— f—■}& yj.ijij'firy/)~^ijjny 

tj^ £-‘2-a)lS‘£)j ) J ) l‘ : yiJ" f" 
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9 +? 

yti±J[)h)ija)tf yiijf 1 {/" 

iJ^lf Uk-J^* ^ISV '/ a£-/$ lT* i— 

vjVj<1 1 <3<8<(J"U?/^ 

V^>l«trl^b^(/llj 

-Ujl4sbii£// tf'lj' J^_(jyil>*!^iyi/B>>(f 

_ s j U (Ji/IIbj L 3 w ^ y (/• vi 15 j L v w jr V if I Ijj 13 u l ui (/• y( H )_ aJ l ^ vi I <£_ ITM 

‘&yitjtf, (Ji—jy3i(/ , |iUL“ 

J? iXjijgviJliJ^.y\i— <r /" 'Jjj{j]zli&.t)\^jj)\‘L-t <L-\^)J y£ 

lil/hjUi'Jk’^'i/^ ~^i}yi^ £L-$&>£%[** * 1 1—/"JL-ajU/I 

'r'-kSi ,■&-(»>^f 

-jZ\jj&<L >€ 
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Cf fi/Ltyt'-Jfi'-ffjiSjj 

1 f cl-\ yi$ y} j.£\ yi £—sjs./fl-zi *-sjf j'by uljjulj if c—f 

U^f t-sl (}/>-*><J£oAij^bfijjbf$i‘£-ijy? 

-t)ljJ'{jj\tf.*J—\)')\ i )\/JiyiJ / £- l & i [$f*'j‘£-'C&ZS.\S.f* r *'t!J!\£- [ C&Z^je 


t»lj&.£j)US<i- — £-£7.<Z- j'zJOb Jplt/i'fsisljfij 

f\ji\‘^\* Jyf'jl^^Jh^e^iJ'lyZL^H'/£''*£)<* £L-&\tki/'lijy / J*\j cL-tl—/ v u? yJ s.fdy 

lOCrfjff* ^UL^Sd*? vVy iJLj/)-(J^ {$lJ^\y £-{JbjtiJ'lj'iJi>±J'sj\ 




J'*4- J d : 'df i >'J- bi^c/ (S^sSidi 

v f = v-+ gt 
1 2 

S = Vit + 2 gt 


vj ~ v ? + 2 gs 


^(Jj^:iJ‘^Cb£s!}iJ‘^Ci%'fiziiJj[rf'j)l J$L d~S>7.7 j£ iShd d-f-^-^bdijft J}llj/>y^y\^cJ'7 

ifirJiiflzioj» Jg jii<£ytij£Uiiijf Jtg^LJi t*yls<l*^l*T £~ 

‘^C\ ^)J^i^SyiJ^ '-£)$if ii)ij7il / J’iSh)iS^i^iJ^iS^'7i\if i 

<z~ij2bL^ j^Py^PiJ/'/’S*'f\-d'l J>*iflf'(Jj£‘i~Ci(f' i)yji7:i 

^^-^-‘0 w<£_^if i /\j\s.z s 

ifiij j F.7iffylj)*\J‘\ jj)\‘£-<J lI iJ l '-£\fd > .\<L-\i^£.d^J~S } 7.7 yi{fiytJZif 

iJjj l d)* ( SiJjx? d- d^7£-»j[f' jt[j\d- ciy/t if j?( ji <L~ k Afjlbl^iS7 
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-(/*” hli 

jtfriyJs.iJJsj'^J p jt\ 

W=mg 

1 

mgh = -mv 2 + fh 

'i* J_ lnjfjjUiAjL- IfUljiif^i/pi J\ji\‘ / y_\p 

For a spherical object falling in a medium, the drag force is 

F-6nrr]v 

where r is the radius of the object, q is the viscosity of the fluid, and v is the object’s 
velocity. 

yc^^P\[p rt{5~' ±£)(S 
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There are two conclusions. 

First, Newton was wrong when he claimed to have derived his law of gravitation 
from the phenomena by induction without metaphysical hypotheses. On the 
contrary, in employing his rules of reasoning during the course of his inductive 
derivation, he thereby did adopt metaphysical hypotheses about the nature of the 
universe, as he himself in effect acknowledges in his comments on the first three of 
these four rules. 

Second, my long-standing argument is correct. No conception of science, and of 
scientific method, is tenable which denies, or fails to acknowledge, that persistent 
preference for (more or less) unified theories in physics even when endlessly many 
empirically more successful disunified rivals are available means that physics adopts 
a permanent metaphysical hypothesis about the nature of the universe: it is such that 
all seriously disunified theories are false. Once this point is acknowledged it 
becomes clear that we need to adopt the aim-oriented empiricist conception of 
science which displays metaphysica hypotheses of physics in the form of a 
hierarchy, and thereby maximizes our capacity to develop and select those 

hypotheses best able to promote scientific progress. 11 

\2-£- 
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The Universal Theory of Gravity is often taught in schools as a fact, when in fact it 
is not even a good theory. 

First of all, no one has measured gravity for every atom and every star. It is simply 
a religious belief that it is "universal". 
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Secondly, school textbooks routinely make false statements. For example, "the moon 
goes around the earth." If the theory of gravity were true, it would show that the sun's 
gravitational force on the moon is much stronger than the earth's gravitational force 
on the moon, so the moon would go around the sun. Anybody can look up at night 
and see the obvious gaps in gravity theory. 

The existence of tides is often taken as a proof of gravity, but this is logically flawed. 
Because if the moon's "gravity" were responsible for a bulge underneath it, then how 
can anyone explain a high tide on the opposite side of the earth at the same time? 
Anyone can observe that there are two — not one — high tides every day. It is far 
more likely that tides were given us by an Intelligent Creator long ago and they have 
been with us ever since. In any case, the fact that there are two high tides falsifies 
gravity. 

There are numerous other flaws. For example, astronomers, who seem to have a 
fetish for gravity, tell us that the moon rotates on its axis but at the same time it 
always presents the same face to the earth. This is patently absurd. Moreover, if 
gravity were working on the early earth, then earth would have been bombarded out 
of existence by falling asteroids, meteors, comets, and other space junk. 
Furthermore, gravity theory suggests that the planets have been moving in orderly 
orbits for millions and millions of years, which wholly contradicts the Second Law 
of Thermodynamics. Since everything in the Universe tends to disorder according 
to the Second Law, orderly orbits are impossible. This cannot be resolved by 
pointing to the huge outpouring of energy from the sun. In fact, it is known that the 
flux of photons from the sun and the "solar wind" actually tends to push earth away. 

There are numerous alternative theories that should be taught on an equal basis. For 
example, the observed behavior of the earth's revolving around the sun can be 
perfectly explained if the sun has a net positive charge and the planets have a net 
negative charge, since opposite charges attract and the force is an inverse-square 
law, exactly as proposed by the increasingly discredited Theory of Gravity. Physics 
and chemistry texts emphasize that this is the explanation for electrons going around 
the nucleus, so if it works for atoms, why not for the solar system? The answer is 
simple: scientific orthodoxy. 

The US Patent Office has never issued a patent for anti-gravity. Why is this? 
According to natural law and homeopathy, everything exists in opposites: good-evil; 
grace-sin; positive charges-negative charges; north poles-south poles; good vibes- 
bad vibes; and so on. We know there are anti-evolutionists, so why not anti- 
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gravitationalists? It is clearly a matter of the scientific establishment elite's 
protecting their own. Anti-gravity papers are routinely rejected from peer reviewed 
journals, and scientists who propose anti-gravity quickly lose their funding. 
Universal gravity theory is just a way to keep the grant money flowing. 

Even Isaac Newton, said to be the discoverer of gravity, knew there were problems 
with the theory. He claims to have invented the idea early in his life, but he knew 
that no mathematician of his day would approve his theory, so he invented a whole 
new branch of mathematics, called fluxions, just to "prove" his theory. This became 
calculus, a deeply flawed branch having to do with so-called "infinitesimals" which 
have never been observed. Then when Einstein invented a new theory of gravity, he, 
too, used an obscure bit of mathematics called tensors. It seems that every time there 
is a theory of gravity, it is mixed up with fringe mathematics. Newton, by the 
way,was far from a secular scientist, and the bulk of his writings is actually on 
theology and Christianity. His dabbling in gravity, alchemy, and calculus was a mere 
sideline, perhaps an aberration best left forgotten in describing his career and faith 
in a Creator. 

To make matters worse, proponents of gravity theory hypothesize about mysterious 
things called gravitons and gravity waves. These have never been observed, and 
when some accounts of detecting gravity waves were published, the physicists 
involved had to quickly retract them. Every account of anti-gravity and gravity 
waves quickly elicits laughter. This is not a theory suitable for children. And even 
children can see how ridiculous it is to imagine that people in Australia are upside 
down with respect to us, as gravity theory would have it. If this is an example of the 
predictive power of the theory of gravity, we can see that at the core there is no 
foundation. 

Gravity totally fails to explain why Saturn has rings and Jupiter does not. It utterly 
fails to account for obesity. In fact, what it does "explain" is far outweighed by what 
it does not explain. 

When the planet Pluto was discovered in 1930 by Clyde Tombaugh, he relied on 
"gravitational calculations". But Tombaugh was a Unitarian, a liberal religious group 
that supports the Theory of Gravity. The modern-day Unitarian-Universalists 
continue to rely on liberal notions and dismiss ideas of anti-gravity as heretical. 
Tombaugh never even attempted to justify his "gravitational calculations" on the 
basis of Scripture, and he went on to be a founding member of the liberal Unitarian 
Fellowship of Las Cruces, New Mexico. 
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The theory of gravity violates common sense in many ways. Adherents have a hard 
time explaining, for instance, why airplanes do not fall. Since anti-gravity is rejected 
by the scientific establishment, they resort to lots of hand-waving. The theory, if 
taken seriously, implies that the default position for all airplanes is on the ground. 
While this seems true for Northwest Airlines, it appears that JetBlue and Southwest 
have a superior theory that effectively harnesses forces that overcome so-called 
gravity. 

It is unlikely that the Law of Gravity will be repealed given the present geo-political 
climate, but there is no need to teach unfounded theories in the public schools. There 
is, indeed, evidence that the Theory of Gravity is having a grave effect on morality. 
Activist judges and left-leaning teachers often use the phrase "what goes up must 
come down" as a way of describing gravity, and relativists have been quick to apply 
this to moral standards and common decency. 

Finally, the mere name, "Universal Theory of Gravity" or "Theory of Universal 
Gravity" (the secularists like to use confusing language) has a distinctly socialist ring 
to it. The core idea of "to each according to his weight, from each according to his 
mass" is communistic. There is no reason that gravity should apply to the just and 
the unjust equally, and the saved should have relief from such "universalism." If we 
have Universal Gravity now, then universal health care will be sure to follow. It is 
this kind of universalism that saps a nation's moral fiber. It is not even clear why we 
need a theory of gravity: there is not a single mention in the Bible, and the patriotic 
Founding Fathers never referred to it. 

Overall, the Theory of Universal Gravity is just not an attractive theory. It is based 
on borderline evidence, has many serious gaps in what it claims to explain, is clearly 
wrong in important respects, and has social and moral deficiencies. If taught in the 
public schools, by mis-directed "educators", it has to be balanced with alternative, 

more attractive theories with genuine gravamen and spiritual gravitas. 13 
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So which is real, the Ptolemaic or Copernican system? Although it is not uncommon 
for people to say that Copernicus proved Ptolemy wrong, that is not true. 

As in the case of our normal view versus that of the goldfish, one can use either 
picture as a model of the universe, for our observations of th e heavens can be 
explained by assuming either the earth or the sun to be at rest. Despite its role in 
philosophical debates over the nature of our universe, the real advantage of the 
Copernican system is simply that the equations of motion are much simpler in the 

frame of reference in which the sun is at rest. 27 
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In the Special Theory of Relativity, Einstein 
studied the phenomenon of motion and showed that 
there appears to be no fixed standard in the universe 
by which man can judge the “absolute” motion of the 
earth cm- of any other moving system. Motion can be 
detected only as a change of position with respect to 
another body. We know, for example, that the earth is 
moving around the sun at the rate of twenty miles a 
second. The changing seasons suggest this fact. But 
until four hundred years ago men thought the shifting 
position of the sun in the sky revealed the sun’s move¬ 
ment around the earth; and on this assumption 
ancient astronomers developed a perfectly practical 
system of celestial mechanics which enabled them to 
predict with great accuracy all the major phenomena 
of the heavens. Their supposition was a natural one, 
for we can’t feel our motion through space; nor has 
any physical experiment ever proved that the earth 
actually is in motion. And though all the other 
planets, stars, galaxies, and moving systems in the uni¬ 
verse are ceaselessly, restlessly changing position, their 
movements are observable only with respect to one 
another. If all the objects in the universe were 
removed save one, then no one could say whether that 
one remaining object was at rest or hurtling through 
the void at 100,000 miles a second. Motion is a relative 
state; unless there is some system of reference to which 
it may be compared, it is meaningless to speak of the 
motion of a single body. 

Shortly after publishing the Special Theory of 
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Relativity, however, Einstein began wondering if 
there is not indeed one kind of motion which may be 
considered "absolute” in that it can be detected by the 
physical effect it exerts on the moving system itself— 
without reference to any other system. For example, 
an observer in a smoothly running train is unable to tell 
by experiments performed inside the train whether he 
is in motion or at rest. But if the engineer of the train 
suddenly applies the brakes or jerks open the throttle, 
he will then be made aware, by the resulting jolt, of a 
change in his velocity. And if the train rounds a turn, 
he will know by the outward tug of his own body, 
resisting a change of direction, that the train’s course 
has been altered in a certain way. Therefore, Einstein 
reasoned, if only one object existed in die entire uni¬ 
verse—the earth, for example—and it suddenly began 
to gyrate irregularly, its inhabitants would be uncom¬ 
fortably aware of their motion. This suggests that 
non-unifonn motion, such as that produced by forces 
and accelerations, may be “absolute” after all. It also 
suggests that empty space can serve as a system of 
reference within which it is possible to distinguish 
absolute motion. 

To Einstein, who held that space is nothing and 
motion is relative, the apparently unique character of 
non-uniform motion was profoundly disturbing. In 
the Special Theory of Relativity he had taken as his 
premise the simple assertion that the laws of nature 
are the same for all systems moving uniformly relative 
to one another. And as a steadfast believer in the 
universal harmony of nature he refused to believe that 
any system in a state of non-uniform motion must be a 
uniquely distinguished system in which the laws of 
nature are different. Hence as the basic premise of hi* 
General Theory of Relativity, he stated: the laws of 
nature are the same for all systems regardless of their 
state of motion. In developing this thesis he worked 
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out new laws of gravitation which upset most of the 
concepts that had shaped man’s picture of the uni¬ 
verse for three hundred years. 

» • • 

Einstein’s springboard was Newton’s Law of 
Inertia which, as every schoolboy knows, states that 
“every body continues in its state of rest, or of uniform 
motion in a straight line, unless it is compelled to 
change that state by forces impressed thereon.” 
It is inertia, therefore, which produces our peculiar 
sensations when a railroad train suddenly slows 
down or speeds up or rounds a curve. Our body 
wants to continue moving uniformly in a straight 
line, and when the train impresses an opposing 
force upon us the property called inertia tends 
to resist that force. It is also inertia which 
causes a locomotive to wheeze and strain in order to 
accelerate a long train of freight cars. 

But this leads to another consideration. If the cars 
are loaded the locomotive has to work harder and 
burn more coal than if the cars are empty. To his Law 
of I nertia Newton therefore added a second law stat- 
ing that the amount of force necessary to accelerate a 
body depends on the mass of the body; and that if the 
same force is applied to two bodies of different masses, 
then it will produce a greater acceleration in the 
smaller body than in the bigger one. This principle 
holds ^ true for the whole range of man's everyday 
experience—from pushing a baby carriage to firing a 
cannon. It simply generalizes the obvious foot that one 
can throw a baseball farther and faster than one can 
throw a cannon-ball. 

There is, however, one peculiar situation in which 
there appears to be no connection between the 
acceleration of a moving body and its mass. The base¬ 
ball and the cannon-ball attain exactly the same rate 


of acceleration when they are falling, rhis phe¬ 
nomenon was first discovered by Galileo, who proved 
by experiment that, discounting air resistance, bodies 
all {all at precisely the same rate regardless of their 
size or composition. A baseball and a handkerchief 
fell at different speeds only because the handker¬ 
chief offers a larger surface to the resistance of the 
air. But objects of comparable shape, such as a 
marble, a baseball, and a cannon-ball, fall at the 
same rate. (In a vacuum the handkerchief and 
the cannon-ball would fall side by side.) This phe¬ 
nomenon appears to violate Newton’s Law of Inertia. 
For why should all objects travel vertically at the 
same velocity regardless of their size or mass, if those 
same objects, when projected horizontally by an equal 
force, move at velocities that are strictly determined 
by their mass? It would appear as though the factor of 
inertia operates only in a horizontal plane. 

Newton’s solution to this riddle is given in his Law 
of Gravitation, which states simply that the mysteri¬ 
ous force by which a material body attracts another 
body increases with the mass of the object it attracts. 
The bigger the object, the stronger the call of gravity. 
If an object is small, its inertia or tendency to resist 
motion is small, but the force that gravity exerts upon 
it is also small. If an object is big, its inertia is great, 
but the force that gravity exerts upon it is also great. 
Hence gravity is always exerted in the precise degree 
necessary to overcome the inertia of any object. And 
that is why all objects fall at the same rate, regardless 

of their inertial mass. , 

This rather remarkable coincidence—the perfect 
balance of gravitation and inertia—was accepted on 
faith, but never understood or explained, for three 
centuries after Newton. All of modern mechanics and 
engineering grew out of Newtonian concepts, and die 
heavens appeared to operate in accordance with his 
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laws. Einstein, however, whose discoveries have all 
sprung from an inherent distrust of dogma, disliked 
several of Newton’s assumptions. He doubted that the 
balance of gravitation and inertia was merely an acci¬ 
dent of nature. And he rejected the idea of gravitation 
being a force that can be exerted instantaneously over 
great distances. The notion that the earth can reach 
out into space and pull an object toward it with a force 
miraculously and invariably equal to the inertial 
resistance of that object seemed to Einstein highly 
improbable. So out of his objections he evolved a new 
theory of gravitation which, experience has shown, 
gives a more accurate picture of nature than Newton’s 
classical law. 
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y^^ytidt/yy yd^yyy/y ^7 &. j>w/yy <j /y 
dd^yyA^^^Ay’^iXiA-y^y'Myy’xe-d’ yy-ijuxy^^ y^2oi4yi~yyj\3duddijy''iy 

jjj&jdl 35<34_<^_Jlf 6^if" 2yX))) j&j^-C iAdf* X'^idd^y'i^yy \)2i-j)y~d~* ?£J)/4 

d^ [f‘ id^dJ :: ’d'd>\ [ (>}^\X j .[f‘ ALSdd Jk\j/^y 71 <d~i)i)l — ddd^jyX) 

ij^y^y jyXi4iy iff2020d~ {JdiJ^ijiidHtfjd (J? 2^X>y\ yyyiyi(Ji Jdy< ~<~Jyy^ifcX'^ 
^L-d/dixiiyijiidziyy^Jty yyjdy ^yy^x'^yiyyjy jy^yyyy\jy yd^^^diyy 

t^i" y yy dZdf'dij^isyyyd-is.^idd^-ciiSdbjj'X.&sjdjyyjrijii'X^}*^ — fx^ ^ yy , j\s 

36~y J jidi ji/yy^ti y\ 


^yiiyyiif^ijy y‘jx^yy y* d. j \y^x y y d&y y ~\2 ty y4~j y„yxdwj) y~d\ 

yj^x>j)\(idiSdyd'137 -yyx ^yyy^y7 y^yxy^ y.dd^y y6ooooijy^yyX)yi 
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1 k*—’U<£^c^U? 
—Ci? (_^ v^ls< If'c^ ^ l^ (V vV 4 i J 

^^jtf2—tf)tfljTj.lf;ji&&iJSjijlS'f i .ijG ^))\s„iS\ ^/\ 

j>\ifyti'cjtjisG'SglJ'jZ—lflJiJliCftiJ'* hij'^-U'U'lJf.) * d~ £- £?’ /" j^G’CJG 3 ^d\S\j)\ijtf Jp'lj*' I? 

So~' f* d^f J‘^~[/u^d^ <J^ 2—i)yi J dy‘k^j\J:SiJd)i‘jj: Jj'z^lr/'z^f" Sd~j 

-j&f^j'X — /iZl ;jtr f\ij)i{}i J.tS y*' e—y<z-^ 5 j > 

tefr&tffiSz&jf*iSj-t&G'zLiJ'i‘jy' zz^ji^jy" d^^/dd^) jM/zz£ 7 Sd* Gy-i^J^ 

jG/\/7.<j2j^j\jz£d$te^y.£L-^£u^\!^d\j)\-^J'&ytyft^[sij! S>*7 Su^^4-G‘ u i% 

[f‘ <d-)ji\~<i-[j i 'jf^dF~'stfj\/7ji^J> J}<tjj!2_„\p2_l(jZjijJj^(jZ^,£!5 d^iS^djityl i^<d5 

^ U~iL^i&U~d^dH^. — [JG 7.tjZ<l-\,fd\-£~jtf Jlf {}/ky*ti'j~ y Gy 

yy^dt^z*.£j?7lJ'‘Z~^l7^i>-){/J i 6'JGt£ : tylJ : !>-j3iJ&t>j7)(ijdiijdii^i G‘)/ f lJ">yd-G'£-/%•'/[‘fj\ 
iJ')tS\j)\^~~ y \) Jj;ijJ'\*tf£-(}f'/><£-}j>% * A- 

t’yi^Ijilz^C&lflT!’ jZ&iJ^2 L-j)<£~ tj!j\S[S~ ^J* Gyi£^^J'\j<LJ7'Sz r [f' z&iSl —/Jj y^/iJGtG 

jZL&iJle ijtGJ'^^zzjy^z^iJ 

j[Gjf (JiiyPtjZG Jiy'i^C'h-si-iz-C&lfU'Jj\y£ (j^i(^J.z~yijhiiJGlG?ifjy^ifjifi(Jiy(J'‘ 

Gl£-S ) -£7fjcjfili k fiyd~GJ'd%' zzyy's* i}/<z-j4 l 6'y'iS‘^/ ! ? diji^iS^^SjJ'S^d^J^^sAiUf 
$400bs>\d)Gs ^-d'y? (j^i^iji *£sC‘d$dzzj)/*S2—^J"GA-£-d‘\^yy-dtf^'iJ’^6J'd" 

i)J'dy*Jy'{Md’7UZd^^&Lj’Sjty.tl l s ! Lft ^^Sd" l d"i&d r ' l ^£-{}\?(}y-rtJ'd[>l ! :<-^d'‘7iJ'^iSj/^ 
L — /[jl/^'l JiloAv'C/J’S^.d^d^^J'Gz-lfi'l — f£-M<£-f i£t\jy j£\j £\(31 dpS*>G j>\- d& 
/^yde4.{f-^\7.tijG‘J2(j\\^£y^\)d^Gy<S)^gS^kyi\j&^\y'/v'S , &-£ r t\e[X?<L.j i !\2-yi 
(yjtG^ ^{J'dd^j ^7^jy‘zJd,j\)^//(d^d_J^ iS‘^ Jz^ijy d^^Gf'-^iJ'd'* GyGyiA 

d\)\d& ‘dt? jjzL^->-sl7.£-d'lSZ—bL$^lf- )> .7.7d'^£-&Jdxf/~^L&G^£-J7j'Z—lplf'*f\j>\<t 
d^ 1 \jy tij‘d&2—^ d^ ijd.zz^y^ — jbid^ iJrJ'&yzz-.V'J £?<d£iji)i)y^ d^ [j()lS^—- 
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7ijAffSf9000;)l^M?i}fSfll.2 f7^fl))^fls,7l7.<^^£d''-d2LT fd^ A^ff7dXA 

• C C V * ♦ *• 

• * ** ** ♦ L ** V 4* 

— AfA^ff c^\f\‘£—\j\pj‘j\iy^ ijsA^c isaa. 

b\j^ sidLdi^sXA^fjjfjfti/tA^i^fiA-Lj-f^fifdidJdLf: 
ijS;)! Uj:j)l/tlljtyl J'ljl-iJ'l j'Jl-ij'b£)llji\pijtf'lj' d£jJ^,)lSdb)ljL- 

iXfl J~^ A J'b)l(}l)gy;i)ilX)iSu'b)l£?JijZl)p jllfi 2 L-A£i^J'Ijj)IiS(* J^^i/f jttfJbiJ'l 

(J^iJ^oL5^(J^ ^j'yj)iij^'(j'‘JfC?yX)t>)i)g&^2 — A iff <U/> f A . 
MtJtiZi-lgI'fjA\ft> ffs^d^ f~s~f t d^df* Cbijll{J" £Ll‘>Jij$‘MbWz 

S-sb• / f‘ffd^^s <t—>f7.A-df\d$ (j’flr'I^A4\Jf:7 ff‘dX‘fd^AJlf~fif [sift/jAf 

I Ad jA^f~i/b)l‘7 l)b A-.J 1 . A ^ji/Ufdffif X^}/ijl) Ldfif 

ffsf7 Jiififf-f'Ajfis ijfijfd'£t)j)\\jrtf\\J"%{jiJ‘2—.f\Jfj^\$\fij J “ U^L )^ ff f f 

iSbil-UZljf'xSiJj^jA’ fif'Ji-Jlfi ijl^in}//cjtlijf" 

dfAif d7i77 if fXk'A' f* (fdi^Sl^ff^ i}AfiA‘0^-fjf iss.it" if ff" ijifA^zAiSd' Af.X% 

-jL^dk^rf ft fffffd'fdtfs2>iffzU.<Ci/l 

‘jJ.iJ* ‘Ss^ ifl7‘fj7 \$0S S'fr\Jt2-.fJ$\£if £-\£j>pf7 <Lj)\£jsf7 */* .ibcji^jf J?dA 

if^fl s-\fdA ‘Ss'&i ji\ f-df tf^sf7 Jd f-fjffffj fiX^fAf7Xf.">fff~f» 
/^V^fff^j6b.d^jJ\^7df f ^7^/7. i/IA ^17 

tJ^^dftid fd'ds-.fiijff J li7L~jf[jls7,f-s„}<f{5XAiljf7fAt£)\ j{$A/,, f fdf 

fijAJl ftL-> t_J. 7 if' if ^dt § ffjsf7 L- if* l s^ffjilf j\ &fljtfljf [fbilfil J‘Jjf7J'\({[f‘\J~ 
lS;^l7lf&l*l^ldl£^p£tfJ i ^7Ut:jfriJ'lJ-iJ'l41<40‘39-£-d C 'leif*j*->ix/lji? fs-fj 
tfdXif^diif^Avif^ijf of ‘ij* fiyf A if\ l 6jiz*ij'i-£-)77'fe/fij i}tffifiij‘<kcff 

dsXiAff if ff A fj, i ?ff It- cf,U7.\ fai. 2-1 jZ d? A 7 if Wiff^dA" fjf) JO • df^ /f f- 

f 'Sf-f.jsfdfid.f<>j>i‘s~f^^if^d^A — fss\d\ff\S"d~jdf' j) ^df A fAiAif^JiAs-ffcAdA 
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^i^C\~yt{J' l S<£- / \J — fjs\ ib^U-k 

^J'iiJtZ — U^f’^^J'l'J'4f-U~ J c/*-> 


(j/j^ j}$M£-L-\?j'f\$A/ e '~£\\j!:)fij^{j)‘)j\$JLj0)("Ji\j‘ \s 
jfSu^>j-fj\}*\-\/j\y\^d? 'j}2-L.s»<£j&2s»c-ur*\sj»sf 

(J' ^jt$j<jiS'7)ij£" gj* 1 vVw^>U>^lo^ 

Zl c/*' L" cJvil &y^ if* -c# <2—/k^ 1^ S d~j ^'■? t/rfZ-f* s<t f /J‘\ (jis’jjl <cf oU-^ ‘bxf' 

‘JjXiiJbJ—lfiJ'iJjlf^^y^iJ'iJjjljliJlfiJs^^x J-b^lfJ^iJj^i-iJ’iScJ^ $t>\k-C$ 

J" £- JIf (J"‘Cf <£-{j5*jf k_->U(^'c/* /" ’jtjijP"j>i jt l^i 

> (~^-Cgj^ ijffjiitjjtzCjgJ* 1 l/ wC/i L^.( ^ o^ 25 ififi/* IsjjIjJ* 1 if £\j“ 

7itf?f*j)\-JZ2 —f&$\$f{\ssJi/f l j>\J2 )&J'{J*&y!jMf* l'>jf 
-l jf*ZsliJi>n}/kJ'^ljl/fl^j)2—\flJf^j?l}/ijZ)j<^£j5 A jfJ'j^l. — f*z*s\? j)cl-iz)£ ^ <L~ 

iSif’ )ifffy/f 1. — f^\fj^J\yj^l<\fislp’ljtj' <Z~cj5* jj ijZj&i/l 

0 'lJl/t>^TJ.Ik'jl^jhb^r^ A ijLPjih££jljjll/^l£'l&202lJ-<£{'l/>C£ r 

£. <l. *** i£ t *- T s‘ji\^’ i £jt Jo-)£.$!$" wiT^Jvyy^-^^ 

L/ii— ijK 0 '' S‘f~0“ i)f J 'f^fjj,n}[7ijff > if \J^-C U-Jf^ 

k-^U^c^T^ (J* ^if^ \jf J t>\y?\y> jf\ jf\{)\s\ 
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S£~{f' J“ -U% 2^-~f^y* J'** * jti)Jl'5‘4<^ f 0&j' 


<Z~L If y^\,ji\ ^Z-Aell)j'j‘CZ)JlJ‘ 

‘(J^miI- ifjjj Jli'l"/ jjI ij' 1 I J^j^ij^‘[e-i}^ijti/ij'^ t j^t) 

I MilJr'j 
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